Cocaine is a prototypical psychomotor stimulant that increases locomotor activity and elevates mood with rewarding euphoria. It also produces fearful and jittery aversive effects in many who take it. Cocaine blocks monoamine uptake by neuronal plasma membrane transporters for dopamine (DAT), serotonin (SERT) and norepinephrine (NET), and can also block ligand-and voltage-gated channels with somewhat lower potencies. Understanding the relationships between cocaine's molecular actions and its psychomotor stimulant and aversive properties has remained surprisingly incomplete. This review focuses on recent advances in our understanding of the complex relationships between cocaine's molecular actions and its locomotor stimulant, rewarding and aversive properties.
Further evidence is reported for the involvement of the DRD4 gene in attachment disorganization. Infants with known exon III 48 bp VNTR genotype were investigated for the −521 C/T promoter polymorphism. The association between disorganized attachment and the 7-repeat allele was enhanced in the presence of the −521 T allele known to reduce the efficiency of the transcription of the DRD4 gene.
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Receptor mechanism and circuitry underlying NMDA antagonist neurotoxicity NB Farber, SH Kim, K Dikranian, XP Jiang, C Heinkel Antagonists of the NMDA glutamate receptor produce an NMDA receptor hypofunction (NRHypo) state which is associated with neurotoxicity in adult rats and psychosis in adult humans. It has been proposed that a similar mechanism might underlie both effects. In this study the authors undertook a series of experiments aimed at clarifying more definitively the mechanism underlying NRHypo neurotoxicity. The findings document that the mechanism is indirect, and involves a complex network disturbance, whereby blockade of NMDA receptors on inhibitory neurons in multiple subcortical brain regions, disinhibits major excitatory pathways, both glutamatergic and cholinergic, that project to the cerebral cortex. It is concluded that simultaneous excessive stimulation of muscarinic (m 3 ) and glutamate (AMPA/kainate) receptors on cerebrocortical neurons appears to be the proximal mechanism by which the neurotoxic and psychotomimetic effects of NRHypo are mediated.
Polymorphisms in the 3Ј-untranslated region of human and monkey dopamine transporter genes affect reporter gene expression G Miller, B Madras
Dopamine transporter (AT) levels vary in normal subjects and deviate from the normal range in pathological states. The authors investigated mechanisms by which the DAT gene may influence DAT protein expression. As the 3Ј-untranslated region (3Ј-UTR) of the DAT gene varies with regard to length and single nucleotide polymorphisms (SNPs), they addressed whether the 3Ј-UTR of sequence-defined DAT alleles can differentially affect the level of reporter gene expression in vitro. They first established that within individual rhesus monkeys, both alleles of the DAT gene were expressed in the substantia nigra. They then studied this system using reporter constructs. This article provides experimental evidence that variability in the length or the sequence of the 3Ј-UTR of the DAT gene may influence levels of DAT protein in the brain.
Regional meta-analysis of published data supports linkage of autism with markers on chromosome 7 JA Badner, ES Gershon For traits or diseases with complex inheritance, including psychiatric disorders, inconsistent results across multiple studies are the rule rather than the exception. Meta-analysis of existing studies is one way to look at the body of evidence to determine if support for linkage to a susceptibility locus exists. The authors describe a method called the multiple-scan probability (MSP) which can be used on published results from genome scans. It combines the reported probabilities (P-values) that the data would occur by chance from each of the individual studies. These probabilities (Pvalues) must be very small for the data to be significant.
Each P-value is corrected for the size of the region containing it. Their analyses show that the MSP has a similar rate of false positives and is at least as powerful as simply pooling raw data from studies. MSP analysis of genome scans for autism demonstrates the best published evidence for a susceptibility locus is on chromosome 7, on the long arm.
Serotonin transporter gene polymorphisms and hyperserotonemia in autistic disorder
C Betancur, M Corbex, C Spielewoy, A Philippe, J-L Laplanche, J-M Launay, C Gillberg, M-C Mouren- Simé oni, M Hamon, B Giros, M Nosten-Bertrand, M Leboyer,
and the Paris Autism Research International Sibpair (PARIS) Study
The human serotonin transporter (5-HTT) gene contains two polymorphisms, a repeated sequence of variable length in intron 2 and a deletion/insertion in the promoter region. Previous studies have provided conflicting evidence regarding the association of the 5-HTT gene with autism. Positive associations of the 5-HTT promoter polymorphism with autism were reported by two family-based studies, but two subsequent studies failed to find any evidence of transmission disequilibrium. These conflicting results could be due to heterogeneity of clinical samples with regard to serotonin blood levels, which have been found to be elevated in some autistic subjects. Thus, the authors examined the association between 5-HTT polymorphisms and blood 5-HT. The transmission/disequilibrium test revealed no association between 5-HTT variants and autism in a sample of 96 families with one or two children affected with autism. Furthermore, no significant relationship between serotonin blood levels and 5-HTT gene polymorphisms was found. These findings suggest that the 5-HTT gene is unlikely to play a major role as a susceptibility factor in autism.
Preferential transmission of interleukin-1 receptor antagonist alleles in attention deficit hyperactivity disorder R Segman, A Meltzer, V Gross-Tsur, A Kosov, A Frisch, E Inbar, A Darvasi, S Levy, T Golster, A Weizman, E Galili-Weisstub
Attention deficit hyperactivity disorder (ADHD) is a common neurodevelopmental disorder, where family data support substantial heritability. To date, association studies focused mainly on genes regulating dopaminergic neurotransmission. Interleukin-1 (IL-1) activity in the brain has been implicated with differentiation of dopaminergic neurons and modulation of central monoaminergic reactivity. The authors investigated the role of interleukin-1 receptor antagonist (IL1Ra) gene variable number tandem repeat (VNTR) polymorphism, in a sample of 86 children with DSM-IV ADHD and their parents. The results showed a significant association between polymorphisms of the Il-1ra gene and ADHD. If replicated this finding may point to a role for brain cytokine activity in the etiopathogenesis of ADHD.
Subjects with major depression or bipolar disorder show reduction of prodynorphin mRNA expression in discrete nuclei of the amygdaloid complex YL Hurd
The dynorphin neuropeptide system is associated with the regulation of mood states. In the present study, the prodynorphin mRNA expression was examined in the amygdaloid complex, a brain region critical for emotional processing, in subjects diagnosed with major depression, bipolar disorder, or schizophrenia and compared to normal controls. As compared to normal subjects, individuals with major depression showed significantly reduced expression of the prodynorphin mRNA in the accessory basal and amygdalohippocampal area of the amygdala which are known to modulate brain regions relevant to cognition, motivation, and endocrine processes. The bipolar disorder group also showed a significant reduction of the mRNA expression levels in the parvicellular accessory basal and in the amygdalohippocampal area. The prodynorphin mRNA levels did not differ between the schizophrenic and normal control subjects in any of the amygdala areas examined. Overall, these findings indicate specific prodynorphin amygdala impairment in association with mood disorder.
Association between anorexia nervosa and the hsKCa3 gene: a family-based and case control study M Koronyo-Hamaoui, Y Danziger, A Frisch, D Stein, S Leon, N Laufer, C Carel, S Fennig, M Minoumi, A Apter, B Goldman, G Barkai, A Weizman, E Gak Familial and twin studies have suggested that anorexia nervosa (AN) is a multifactorial disorder with a substantial genetic contribution. The hSKCa3 potassium channel gene, which contains polymorphic CAG repeats in the coding region and is involved in the regulation of neuronal activity, may be a candidate gene for AN because alleles with longer repeats have been found to be associated with mental disorders. Forty Israeli AN family trios were genotyped for the hSKCa3 CAG repeat polymorphism using the haplotype relative risk (HRR) method. The distribution of alleles transmitted to the patients was found to be significantly different from that of the non-transmitted parental alleles, with the longer alleles being over-represented in the patients. This study suggests that the longer repeat alleles of the hSKCa3 gene may contribute to the genetic susceptibility to AN.
Variation in the ESR1 and ESR2 genes and genetic susceptibility to anorexia nervosa H Eastwood, KMO Brown, D Markovic, LF Pieri
The effects of estrogen are mediated by its receptors, which are localized to areas of the brain involved in behavior and regulation of food intake. In this study variation in the estrogen receptors (ESR1 and ESR2) was investigated in the genetic susceptibility to anorexia nervosa (AN). Affected (170) and unaffected (152) individuals were screened for several polymorphisms in each of the estrogen receptors. Analysis of haplotypes at ESR1 and ESR2 showed no association with AN. However analysis of ESR2 alone showed association with AN at one of the polymorphisms studied. There is no obvious functional implication of this associated polymorphism. Several case-control association studies have raised the possibility that the A allele of a −1438 G/A polymorphism in the type 2A serotonin receptor (HTR2A) gene may be a risk factor for anorexia nervosa. However the absence of linkage and the existence of negative association studies raise the possibility of false positive findings, resulting from population stratification or lack of statistical power. To address this controversy the authors recruited a sample of 316 patients with anorexia nervosa from six European centers, and utilized a family-based transmission disequilibrium (TDT) approach to analyze the HTR2A-1438 G/A polymorphism. They found no evidence for a significant role of the 5-HT 2A gene in anorexia nervosa. Previous results may have been exposed to stratification bias (which the authors controlled by the TDT method) and/or the risk of type 1 error.
Serotin transporter gene (5-HTTLPR) and major psychoses
The serotonin transporter (5-HTT) is the major determinant of serotonin inactivation following release at synapses and it is the site of action of most antidepressants; the gene coding for it showed conflicting evidence of association with a number of disorders, such as major depressive disorder, bipolar disorder, seasonal affective disorder, anxiety disorders, autism, severe alcoholism, suicidal behavior, psychotic symptomatology and schizophrenia. The report of conflicting findings in psychiatric genetics is frequent, and it is mainly due to the small size of the sample. The aim of this study was to investigate the 5-HTT polymorphism in a large sample of 1820 subjects affected by major psychosis. The study suggested that no strong association exist between 5-HTT variants and major psychoses, even when psychotic symptomatology was analyzed independently from diagnoses.
A family-based and case-control association study of the NOTCH4 gene and schizophrenia J Fan, J Tang, N Fu, G Feng, F Zou, Y Xing, J Shi, S Zhao, S Zhu, L Ji, W Sun, Y Zheng, W Liu, G Breen, D St Clair, L He Recently a strong positive association between schizophrenia and Notch4 has been reported. Both individual markers and haplotypes showed association with the disease, with five markers in the Han Chinese population using a sample of 544 cases and 621 controls as well as Ͼ300 trios. Analysis of allele, genotype and haplotype frequencies in both samples showed no association between the markers and the disease. Those results would indicate that a significant role for the Notch4 gene in schizophrenia can be ruled out in the Han Chinese. However, similar studies are necessary in the Caucasian population as linkage disequilibrium arrangements and founder effects may differ between these two populations.
Identification of genomic organisation, sequence variants and analysis of the role of the human dishevelled 1 gene in late onset Alzheimer's disease C Russ, S Lovestone, JF Powell
Alzheimer's disease (AD) is the most common form of progressive neurodegenerative dementia. Neurofibrillary tangles (NFT), a major pathological hallmark of AD, are comprised of paired helical filaments formed from aberrantly phosphorylated microtubule associated protein tau. Glycogen synthase kinase 3 beta (GSK3␤) and c-Jun N-terminal kinase (JNK) both phosphorylate tau at sites that are abnormally phosphorylated in AD. Dishevelled 1 (DVL1) activates JNK and inhibits GSK3␤, the later as part of the wnt signalling pathway. It has also been suggested that this pathway is altered in AD. These observations led the authors to investigate the DVL1 gene in AD. They sought to identify sequence variations in the gene, as these could have an effect on activity and expression of DVL1. DNA sequencing of the coding sequence of the DVL1 gene and several of its introns revealed several sequence variations, however on further examination none of these had any association with AD. These results suggest that sequence variations in the regions examined are not significant in AD. However further analysis of regulatory regions of this gene may lead to the identification of other sequence variants which could be implicated in AD. The gene of an esterase enzyme, called paraoxonase (PON) is a member of a multigene family that com-prises three related genes PON1, PON2, and PON3 with structural homology. The PON1 activity and the polymorphism of the PON1 and PON2 genes have been found to be associated with risk of cardiovascular diseases. The importance of cardiovascular risk factors in the pathomechanism of Alzheimer's disease (AD) and vascular dementia (VD) prompted the authors to examine the genetic effect of PON2 gene codon 311 (Cys→Ser; PON2*S) polymorphism and the relationship between the PON2*S allele and the other dementia risk factor, the apoE polymorphism in these dementias. The PON2*C and PON2*S allele frequencies were similar in both AD and VD groups, compared with the controls. The ratio of the PON2*S carriers was higher among the apoE4 allele carrier AD (27%) and VD (25%) groups than in the C one (12%). In this study the authors provide evidence that the PON2*S and apoE4 alleles have interactive effect on the development of the two most common forms of dementias AD and VD, and their observation further supports the hypothesis that cardiovascular factors contribute to the development of AD. 
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